The Belém Virus Laboratory was established by the Serviço Especial de Saúde Pública of Brazil and The Rockefeller Foundation in 1954 to isolate and study arthropod-borne (arbor) viruses in the Amazon region. A preliminary survey by neutralization test revealed that antibodies for a number of known arbor viruses were present in the sera of residents of 15 localities in the Amazon valley 1 .The survey indicated areas where certain agents had produced high antibody rates and where a greater variety of agents apparently had been active. One such area, embracing several of the surveyed localities, is in the State of Pará, roughly within a 150km radius of Belém. This was chosen as the study area for the Laboratory.
The purpose of this report is to summarize results obtained during the period November 1954, to May 1959, and to review techniques found to be expedient in this field Laboratory. Studies are continuing and will be the subject of further communications.
. This is characterized by relatively high levels of temperature and rainfall, with minimal annual variation. The driest month has at least 60mm of precipitation and the mean monthly temperature varies less than 5ºC during the year.
As shown in Fig. 1 , the study area is situated on the right bank of the Pará river, extending from the mouth of the Tocantins to the sea and island about 150km. In an easterly direction from Belém, between 5km and 20km from the city, lie three forests which form a continuous tract along the Guamá river. Since the preliminary survey had shown that laborers in these forests possessed antibodies to a variety of arbor viruses, studies were begun here on the viruses, wild life and mosquitoes of the area. The most remote of the forests is the Oriboca virgin forest, where swamps and woodland streams supply abundant water. Adjoining it is the property of the Instituto Agronômico do Norte (IAN), the site of an abandoned cocoa plantation, now reverted to dense second growth. Many of the original rubber trees and assorted jungle fruit trees still stand here, making conditions ideal for the maintenance of both primate bands and rodent colonies. The 3 rd forest, nearest Belém, is the Utinga watershed for the city reservoirs. It differs from the other two in its proximity to large, deep lakes and the fact that the fallen trees are removed regularly for fuel. Although this clearing-away of dead wood should have no effect on the monkey bands and other arboreal creatures, it probably does limit the rodent population by removing one of their natural nesting places and retreats. Migratory, nomadic and resident birds are abundant in the Utinga forest. In the following pages, the program of the Belém Laboratory is presented in four sections. The 1 st discusses the principal sources from which virus has been obtained: human febrile cases, sentinel animals, forest arthropods and wild animals. The next two sections deal with the methods used in isolating, preserving and identifying virus strains. In the final section, the agents so far found in the study area are arranged according to serological type, and details are given of their isolation.
SOURCES OF VIRUS 1 Human febrile cases
In urban communities, patients may be referred to the laboratory by the attending physician when virus infection is suspected. Unfortunately, most of these patients are seen only after they have failed to respond to treatment for bacterial and protozoan infections, when it is too late for virus isolation even though the illness may be one of arbor virus etiology.
Reported epidemics in forest residents are investigated by the laboratory staff, and blood is obtained from all persons showing fever and complaining of headache. One such epidemic was discovered early in 1955 among residents of the Apeu forest, situated on a small tributary of the Guamá river. The 11 strains of virus isolated here proved to be Yellow fever 3 . As both children and adults were involved in the epidemic, the virus had presumably been reintroduced into the area after a more or less prolonged absence during which a susceptible population had accumulated.
Perhaps the most sensitive indicator of the presence of arbor virus is the individual who has arrived recently from a different environment to work or live in the area. In the Amazon region, it is this itinerant laborer employed in the devastation and clearing of virgin forest who is most likely to succumb to whatever agents infectious for man are circulating in epizootic or enzootic form.
Since November 1954, a number of virus strains have been isolated from itinerant laborers in the forests along the Guamá river. In late 1954 and early 1955, workers from the seacoast villages of Pará were recruited to clear virgin growth in the Oriboca forest in preparation for a rubber plantation. A number of them contracted fevers, and arbor virus was isolated from 15 patients. In 1958, another extensive area was deforested at Oriboca, this time by a labor force coming largely from the State of Ceara and other agricultural regions. Of the 79 febrile cases investigated in these workers, 20 yielded virus. In both years, the woodcutters lived in improvised shelters at the scene of operations and were thus continuously exposed to the bites of insects that habitually feed on forest vertebrates, the hosts of many viruses.
During 1956 and 1957, laborers from Belém and seacoast villages were employed in clearing virgin forest in preparation for the establishment of the japanese colony, 70km from Belém on the Guamá river. Eight viruses were isolated from febrile patients examined on Causey , O. R.; Causey, C. E.; Maroja, O. M.; Macedo, D. G. The isolation of arthropod-borne viruses, including members of two hitherto undescribed serological groups, in the Amazon region of Brazil 17 occasional visits made to the colony, and all but one of these were obtained from the blood of brazilian woodcutters. The japanese agriculturists presumably escaped infection by avoiding the forest.
At the Guamá quarry at fronteira, 200km from Belém, an epidemic was investigated in which six strains of Mayaro virus were isolated 4 . Although this outbreak occurred in the midst of long-time residents, some of whom contracted the fever, four of the laborers who yielded virus had been in residence for less than two weeks. During the three weeks between the 1 st and last collections of blood samples, there was conversion from an antibody rate of zero to 18.9% positive, an indication that the virus had probably been recently introduced into an area of resident non-immunes.
A summary of the febrile patients examined and virus isolations made from them between November 1954, and May 1959, is given in Table 1 . Of the 1,324 persons examined, 64 yielded virus, and 62 of these were among the 759 persons most intimately associated with forest. It is evident that residence in the forest, or working hours spent there, is a factor in the acquisition of arbor virus infection in this part of the Amazon valley. Moreover, the itinerant laborer from another region or from an urban center serves as an indicator of the virus types in circulation at a given time and place. In the investigation of human fever cases for virus etiology, it is desirable, both for the welfare of the patient and the good will of the community, to carry out additional tests that may assist the diagnosis when virus is not isolated. To this end, thick and thin blood films are prepared and examined for plasmodium, and white blood cell counts and blood cultures for bacteria are made whenever conditions permit. These are helpful in indicating the type and course of infection and in providing a basis for referring the patient, when possible, for special treatment. If malaria is likely to be present in an area, febrile patients are treated on the spot with appropriate dosage of antimalarial drug without waiting for results of the examination. This precaution saves many a man-day of work and sometimes months of suffering and incapacity when the patient is a forest laborer who may otherwise leave his job between crises and return home to an isolated community without seeking medical attention.
Sentinel animals
The isolation of a viral agent under controlled conditions constitutes indisputable evidence of its existence in an area. In an endemic or enzootic environment, however, there is relatively small chance of discovering an infected individual in the indigenous population. In such an environment, susceptible non-immune animals introduced from another region may reveal viral activity by showing demonstrable evidence of infection. This use of immigrant animals by Smithburn, Haddow and Lumsden 5 led to important information on the epidemiology of yellow fever in Africa. They used rhesus monkeys, at 1 st confined in cages in the jungle, but later chained on platforms when it was found that the vector, Aedes africanus, would not enter the cages to bite the monkeys. Temperatures were taken daily, and the animals were bled if febrile or definitely sick; when an animal died, tissues were examined for virus. In the absence of manifest illness, the monkeys were bled once a month and the serum tested for presence of Yellow fever antibodies. These susceptible immigrant hosts, introduced into an exotic environment and kept under observation with periodic sampling, were properly designated as sentinels, or guards, posted for the detection of a known infective agent.
In the study of indigenous arbor viruses in the Amazon valley, this sentinel animal technique has been broadened to include not only frequent and regular bleeding of the sentinel for the isolation of any infective agent capable of causing viremia in the host, with or without signs of disease or a fatal outcome, but also the use of a variety of animal species as sentinels. In contrast to the opportunistic method of searching out the work camps where itinerant woodcutters are employed, sentinel animals may be posted in any area selected for ecological study. Monkeys, rodents, marsupials and baby chicks, either introduced as non-immunes from other areas or reared in screened quarters at the laboratory, have been employed as sentinels in parts of the study area near Belém.
Sentinel monkeys
The Cebus monkey is eminently suited to be a virus sentinel in the Amazon forest. It can be captured in the non-immune state from certain localities; it adapts readily to life in captivity and withstands the necessary exposure in the forest; it circulates virus in blood in sufficient quantity and over a long enough period to permit isolation, and it usually recovers from infection with production of detectable antibodies.
The species Cebus apella is widely distributed throughout Brazil and is present in the Amazon valley. In the rain forests, these monkeys live in bands in the canopy, feeding on fruits, small animals, birds, eggs and insects. In this environment they are difficult to capture and usually can be obtained only as killed specimens. On the North seacoast islands of Pará, however, bands of these monkeys inhabit the mangrove swamps, where they feed on crabs, snails and insects at ground level and raid the cornfields and fruits of the sparsely wooded areas. Because they must pass through low bushy growth instead of swinging from treetop to treetop as their brothers of the jungle do, the seacoast island Cebus are easily captured alive in almost any ground trap baited with corn or bananas. Moreover, when tested, they usually have been free of antibodies to most of the viruses encountered in the Belém area.
After capture, the monkeys are taken to the village in canoes and transported by truck to the Belém Laboratory, where they are placed in screened quarters in small groups, or in individual cages. Each animal is assigned a number, which is tattooed in the ear and stamped on a brass tag secured to a chain around the waist. Normal blood samples are taken before an animal is placed in the forest on sentinel duty.
Various methods are employed to confine the sentinel monkeys for exposure to bite of mosquitoes in the forest. Two kinds of wide mesh wire cages are used, one with longitudinal wires fastened with two cross supporting strands, the other with large square mesh. Over the top of each cage is an aluminum cover to protect the animal from rain and sun, and food and water containers are secured inside, as well as a cross rod near the top on which the animal can perch and also obtain better protection (Fig. 2) . The floor is a smaller wire mesh than the sides but with spaces large enough to allow refuse to fall through. Instead of the wire cage, an open platform with a roof and enclosed shelter at one end is sometimes employed (Fig. 3) . The disadvantage of this type of confinement is that the animals at 1 st often wound themselves in trying to tear away from the belt by which they are chained to a longitudinal rod on the platform floor. Once accustomed to the belt, however, they actually have more freedom than do the caged animals. Care must be taken to suspend these platforms beyond the reach of predatory beasts. The monkeys in cages are somewhat better protected from this hazard, but they too must be suspended at a suitable height (3 to 4m) and at a sufficient distance from large limbs and trunks of trees. A pulley is used to raise and lower the cages and platforms for daily observation and care of the animals. The monkeys are fed a balanced diet of dry biscuits and bananas, and are given fresh water at each visit. An early problem encountered with the caged monkeys was their habit of picking up and throwing away anything which did not
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Memórias do Instituto Evandro Chagas: Arbovírus appeal to them at the time of feeding or was left over after their immediate appetite was satisfied. To compensate for this improvidence, their dry ration is placed in a tightly covered can with a slit in the bottom just large enough for the monkey to extract a single biscuit at a time. After the animal is satisfied, he ceases to finger the slit to obtain food, but will go back for more later. By means of this feeder and a simple automatic waterer, consisting of a quart bottle outside the cage connected by a curved pipe to a watering cup inside, sentinel monkeys can be used even where daily feeding is impractical.
The monkeys are bled twice a week from the femoral vein for virus isolation and once a month for serum antibody studies (Fig. 4) . The quantity of blood taken semiweekly can be very small, since the serum must be diluted 1:5 because of its toxicity for infant mice. The monthly bleeding is large enough to serve as a possible preinfection sample in serological tests.
When a sentinel is found to circulate virus, it usually is withdrawn from the forest and kept in screened quarters at the laboratory. If the animal survives, samples of blood for antibody tests are taken 20, 30 and 60 days after infection. If it dies during convalescence, samples of spleen, liver and kidney are removed for mouse inoculation, and in some cases for preservation for histopathological studies.
Between December 1954, and May 1959, a total of 230 sentinel monkeys was exposed in the forested areas around Belém. Arbor virus was isolated from 144 of these, or 62.6% (Table 2 ). An average of 12 blood samples was examined from each monkey, and virus was isolated from 221, or 7.4%, of the 2,977 specimens studied. While the 
Sentinel mice
As rodents constitute a large proportion of the forest animal population in the study area, it was decided to use laboratorybred white mice as sentinels. A mother and six new-born infants are considered a unit, although each mouse is treated individually as possible source of virus since each is subject to the bite of different mosquitoes.
The container for these sentinels must be so constructed and placed as to protect them against sun and rain, predatory animals and birds, and invasion by ants, and at the same time provide free access of mosquitoes or other winged hematophages. Of the two types of containers devised, the one more extensively used is an adapted wire test-tube basket, 4in x 4in x 5.5in, fitted with a wire top and an aluminum strip around the bottom of the basket to ensure confinement of mother and babies. Shavings are provided for bedding, and pelleted food and a water bottle are supplied for the mother. This container is hung by a hook under an aluminum hood, 22in square at the bottom, 4in. square at the top and 15in deep (Fig. 5) . Mosquitoes coming to the bait rest on the wire mesh or on the inside surfaces of the aluminum hood, and those present at any given time may be collected by covering the bottom of the hood with a tightly fitting screen (Fig. 6 ). The screen is provided with a cotton cloth sleeve to facilitate removal of the mosquitoes with a suction tube. Sections of round clay drain tubes, 24in x 4in, have also been used to expose sentinel mice. These are equipped at the ends with inverted funnels made of wire screening and are mounted near the ground on forked iron supports with guards to prevent entrance of ants. They may also be suspended by wires and overhead pulley. This type of container was considered to represent an approximation of conditions in ground nests or fallen tree trunks, and it was hoped that it would therefore facilitate isolation of viruses that might be transmitted in such situations; moreover, it appeared to have the advantage of retaining the mosquitoes that ventured to attack the host. It was soon noted, however, that relatively few mosquitoes entered the tubes. The open mesh container, which allows better access of hematophagous insects, is now generally used. Any one group of sentinel mice is exposed in the forest for 24 hours and then returned to the Laboratory, where the mice are kept under observation for 21 days or until sacrificed for virus isolation. Limiting the period of exposure provides a basis for calculation of incubation time in the vertebrate host following natural inoculation by forest arthropod. In addition, withdrawal of the sentinels soon after infection minimizes the possibility of the animals'infecting new mosquitoes.
The disadvantage of not being able to obtain convalescent sera from the infant host for proof of origin of virus is partially offset by the possible multiple isolation of the same virus from different members of a sentinel group. Moreover, if the adult mouse is infected and survives, convalescent sera can then be collected. Sera from mother mice are also examined for possible antibodies produced by an inapparent infection. As shown in Table 2 , of a total of 311 mouse groups used as sentinels during a 23 month period, 42 groups, or 13.5%, yielded one or more viral strains. In the early experiments, mice were left in the forest for two or three days when mosquitoes appeared to be less abundant, and the total number of mouse group sentinel days is therefore 469, or 11 days per infected group. This is less than one-quarter the number of monkey sentinel days per virus isolated. One hundred three viral strains were isolated from 321 infants passaged, and 13 strains from 95 adults passaged (Table 2) 3 Forest arthropods All hematophagous arthropods are considered potential hosts of arbor virus. Mosquitoes are captured routinely, principally with human bait; other hematophagous arthropods are collected and studied less regularly. The original capture team consisted of four boys working in pairs four or five days a week between 9:00 and 15:00 hours, when diurnal mosquitoes are most active in seeking human blood. Later, only two boys, working two hours in the morning twice a week, were employed. Mosquitoes are captured before securing a blood meal when they alight on human bait, and are confined individually in small shell vials, prepared with a layer of moist cotton covered by filter paper in the bottom and closed with a wire gauze stopper. This individual storage facilitates collection of eggs for species identification, when this is desired, and eliminates the damage often observed when numerous specimens are transported together in one container. Mosquitoes are also trapped in bird -or animal -baited screened cages with slit openings for entrance, or they may be caught as resting specimens as described in connection with the use of sentinel mice. Each day's catch is identified on the same afternoon, whenever possible, and kept overnight in the deep freezer. Blooded specimens, however, are left at room temperature to digest the meal in the gut. The following day, the mosquitoes are sorted and processed for infant mouse inoculation.
As shown in Table 3 , a total of 140,507 mosquitoes was collected and processed during the 54 month period covered by this report. These were tested for virus by inoculation into suckling mice as 1,827 pools, of which 33, containing a total of 2,658 mosquitoes, yielded one virus each. It is assumed that probably not more than one infected mosquito was present in each positive pool. Although the number of isolations is relatively small, the percentage of positive pools (1.8) and the apparent density of infected individuals (one in 4,000) are considered to indicate a satisfactory rate of isolation of virus from arthropod vectors in a tropical forest where life expectancy of mosquitoes may be very short during periods of heavy rainfall. Mosquitoes collected on human bait have been about equally divided between the tribes Culicini and Sabethini (Table 3 ). In the preparation of pools for inoculation, all Culicini were identified to genus, but only the Aedes were identified to species. Sabethini were treated as an entity, except that when Trichoprosopon digitatum was found in fairly large numbers it was separated as a species for inoculation. Virus was isolated from 15 pools of Sabethine mosquitoes, two of which were composed of T. digitatum only. Seven pools of Culicine mosquitoes yielded virus: three of Haemagogus sp., one of Culex (Melanoconion) sp., two of Aedes scapularis and one of A. serratus. Four positive pools were composed of mixed species and genera of Culicini, and five additional positive pools contained Sabethini as well as Culicini.
Mosquitoes caught with mouse bait were principally Culex (Melanoconion) sp. Two pools of these yielded virus. The vertebrate wild life in an endemic area should be suspected of participating in arbor of virus cycles. Trapping of animals and birds for virus and antibody studies therefore constitutes an important part of epidemiological investigations. Arbor viruses have been isolated from 17 wild rats, opossums and sloths trapped in the study area, and antibodies to the isolated strains have been demonstrated in a number of species of forest vertebrates * . Results of these studies will form a separate publication.
ISOLATION AND PRESERVATION OF VIRUS

Isolation of virus
Suspected material is inoculated intracerebrally (i.c.) into two to four day old infant mice. Human and most animal blood serum is inoculated undiluted in 0.02ml amounts per mouse. Cebus monkey serum, which is toxic for mice, is diluted 1:5 in 0.75% buffered bovine albumin before injection. Brain, liver or other tissue is triturated in four parts buffered 0.75% bovine albumin diluent, spun in the angle head centrifuge for 15 minutes at 2,000rpm and diluted to 10 -1 or 10 -2 for injection in 0.02ml amounts. Tissues from dead animals are handled in the same way, except that 1,200 units of penicillin and 10mg of streptomycin per milliliter are added to the diluent. Arthropods are pooled, usually in groups of 100 or less, triturated in 1 to 2ml of 0.75% bovine albumin diluent containing 1,200 units of penicillin and 10mg of streptomycin per milliliter and centrifuged for 30 to 45 minutes at 3,000rpm. The supernatant remaining after inoculation into mice is kept in the -75ºF freezer for reisolation attempts. Although the normal procedure is to inoculate mice in the Laboratory, when collected material cannot be processed within 24 hours, mice may be transported to the field for inoculation. For this purpose, carrying cases have been designed that hold 12 to 36 newborn mouse families or gravid females (Fig. 7) . The cases consist of light wooden frames, covered with fine wire mesh screening and fitted with removable shelves on which are placed individual containers made from 1-lb powdered milk cans, 4in x 4.5in. To provide ventilation for the mice, the top of the can and the lid are cut out and wire screening soldered in place. When the containers are outside the support, mosquito netting is added. Water is supplied to the mice in vaccine bottles with glass tubes, and food is given in the form of dry biscuits or pellets.
Tissues of dead animals collected in the field are preserved temporarily in 50% buffered glycerin. When the material cannot be processed promptly, it is washed thoroughly in physiological saline solution and prepared as a 20% suspension in bovine albumin, since experience has shown that prolonged storage in glycerin results in considerable loss of titer and eventual inactivation of some arbor viruses. The 20% emulsion can be stored for long periods in the -75ºF freezer, and in this way the fatal or latent infective agents from wild animals may be preserved for subsequent study.
Preservation of virus
Isolated agents may be stored as wet-frozen centrifuged 20% brain emulsion in the -75ºF freezer. For long-term storage, however, or for shipment, the viruses are preserved as 20% centrifuged brain emulsion, or whole serum, desiccated from the frozen state. This lyophilization is accomplished with simple, relatively inexpensive equipment by shell freezing 0.5 or 1.0ml amounts in ampules in a mixture of CO 2 ice (prepared from compressed carbon dioxide gas) and absolute alcohol, and then drying the ampules over sulfuric acid in a desiccator jar evacuated by suction pump, as described by Sawyer et all 6 . The pump is run for 2.5 hours the 1 st day. After overnight storage in an ordinary refrigerator, or preferably in a household-type deep freezer at -10ºF, the vacuum is exhausted through a flask containing calcium chloride to dry the incoming air, a granule of anhydrous calcium chloride is placed in the neck of each ampule as a moisture indicator and the acid is changed in the desiccator jar. At the end of a second 2.5 hour period of evacuation, the jar is filled with nitrogen gas and the ampules are sealed off in the flame and stored permanently, at either freezer or ordinary icebox temperature. This method has been used successfully in this Laboratory during three years when neither CO 2 ice nor low temperature, mechanical refrigeration was available. Although electric power is now adequate for the operation of modern freeze-dryers, the old method continues to be used because of its economy and convenience for the processing of small numbers of ampules. The large jars with 280ml of sulfuric acid can be used for the desiccation of up to 40 ampules containing 0.5 to 1.0ml fluid. Smaller jars are more conveniently stored and are employed when only a few specimens are to be dried.
IDENTIFICATION OF VIRUS
Exotic viruses for use in identification of locally isolated agents were not imported by the Belém Laboratory so as to avoid the implication of dissemination of foreign viruses should they later be discovered in the area. Accordingly, lyophilized samples of all the viruses collected during the first three years were sent to The Rockefeller Foundation Virus Laboratories in New York for study and comparison with material from other parts of the world. As the various agents were identified in New York, immune sera were prepared with them in Belém, and it thus became possible to recognize by both serological and biological tests many viruses as they were isolated, and to separate the Causey Observations on inoculated mice have been found useful for the preliminary recognition of many of the arbor viruses indigenous in the Belém study area. When a standard inoculum of 0.02ml supernatant from 10% brain suspension is used, certain objective signs occur in the mice in patterns regular enough to characterize certain groups or types of virus. Such signs include response to intracerebral and intraperitoneal injection, average survival time (AST) of infants and adults, type and duration of paralysis, and titer of virus causing 50% mortality (LD 50 ) in infants and adults by i.c. and i.p. inoculation. Table 4 is a compilation of some of the information on 18 viral agents identified from the Belém study area. To facilitate the utilization of these data, the salient points have been arranged in a dichotomous key in Table 5 . It should be emphasized that this key is designed for, and applicable to, early passages of isolates so far obtained in the study area with the techniques and mice employed in this Laboratory. It is a guide for subsequent serological studies and is not intended as a means for definitive identification.
As shown in Table 5 , the pathogenicity of a new isolate for adult mice serves as the 1 st differentiation among strains (couplet one). When the virus kills adults, the average survival time (AST) in infant mice is the second criterion applied (couplet two), followed by the AST in adult mice (couplet three) and by the titer of 50% mortality in adults or infants (couplets four and eight), with a final differentiation of certain strains by the AST in infants (couplet nine). Viruses that do not kill adult mice regularly are separated into two groups: those which kill infants and some adults, and those which kill infants only (couplet five). These two groups are further divided according to the AST of inoculated infants (couplets six and seven). Although not all strains of arbor virus isolated from the study area fit smoothly into this key, a large number can be sorted out by it and then identified serologically with a minimum expenditure of time and mice in neutralization tests. Causey Simultaneously with, or following, biological characterization of an isolate by action in mice, the serological group affinities of a new isolate are explored by the complement-fixation (CF) test, using crude saline antigens and immune sera. Originally single injection specific sera were used, but subsequently group sera were employed. Antigens are prepared from both brain and liver of inoculated infant mice, which show definite signs of illness. Liver antigen is included in the test of an unknown virus because it has been shown 7 that many group C agents give a significant CF titer with this antigen but little or none with brain antigen. The supernatant from a centrifuged 10% physiological saline suspension is designated as undiluted antigen. This may be used immediately or stored frozen; it can also be kept for several days in the refrigerator without apparent loss of CF titer. Group antisera are prepared in adult mice by successive subcutaneous injection with 0.1ml live virus of several types of any group into the same mice at about ten day intervals, according to the suggestion of Casals 8 . Only local isolates are used for antiserum production. Hyperimmune sera for group A, B, C and Guamá viruses are used routinely in CF tests and this practice results in the group identification of the majority of isolates. Agents that are negative with antisera for these four groups are tested with sera for local isolates of the Bunyamwera group (including two strains of the Wyeomyia complex) and of the California complex as well as with miscellaneous strains not shown to belong to existing serological groups.
Although the CF technique can also be used for identification of types within some groups, the method of choice for specific classification has been the neutralization test in mice. Quite recently * the Laboratory has begun to use the hemagglutinationinhibition (HI) test on lucite plates with sucrose acetone extracted mouse brain or acetone extracted mouse serum, goose cells and hyperimmune sera 9 .
During the first three years, when electricity was inadequate for low-temperature or even constant refrigeration, all antigens for neutralization tests were prepared from fresh autopsy material at the time of use. Twenty per cent brain suspension in buffered 0.75% bovine albumin diluent was prepared, spun for 15 minutes at 2,000rpm in an angle head centrifuge and kept in an ice bath during preparation of serial decimal dilutions with bovine albumin diluent. Now that adequate * The serology section was reorganized and augmented with the assignment of dr.
Robert E. Shope to the Belém Virus Laboratory during the last six weeks covered by this report. electric power is available, ampules of 20% brain antigen or serum can be stored for long periods at -75ºF in the mechanical freezer.
Immune sera for specific identification in the neutralization test are produced in Cebus monkeys. The animals are bled for preinfection serum sample and inoculated subcutaneously with 0.5ml of a freshly prepared centrifuged 10% mouse brain suspension in saline. Post infection sera are taken three or four weeks later and thereafter at monthly intervals. Usually several bleedings are pooled and tested for specificity and titer. In order to achieve valid comparisons between sera in the neutralization test, all specimens, both those recently collected and those subjected to variable conditions of storage, are inactivated at 56ºC for 30 minutes and normal fresh serum added. Rabbits have been chosen as the source of fresh serum factor because they can be reared in the Laboratory and tests have indicated that they are free of antibodies to the indigenous viruses.
The test is set up using 0.1ml virus in four fold concentration, i.e., dilutions 1:25, 1:250 etc.; 0.1ml inactivated test serum; and 0.2ml fresh rabbit serum. This gives a final dilution of 1:4 for test sera and final dilutions of 10 -2 , 10 -3 etc., of virus. The test is incubated at 37ºC for one hour and kept in an ice bath until inoculation. Three-to six-day-old mice are inoculated i.c. with 0.02ml of the serumvirus mixture, the younger mice being used for viruses pathogenic only for infants and the slightly older mice for agents that also kill adults. The routine use of infants in these tests results in significant saving of time, space and food; moreover, no attempt need be made to adapt virus to older age groups.
DESCRIPTION OF ISOLATES
In the period covered by this report, 451 strains of arbor virus were isolated in the Belém study area. These have been found by the New York Laboratories to comprise 18 serological types, of which ten are identical with or related to known viruses in groups A and B 10 , the Bunyamwera group 11 and the California complex 12 ; seven have been 38
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shown to constitute two new serological groups designated C 7 and Guamá 13 ; and one is still ungrouped for lack of known relatives. Nine of the new viruses are so far found only in the Amazon region. Table 6 lists these 18 entities according to serological group and shows the sources from which they have been obtained in the study area. In the following section, details are given of the isolations, together with information on the clinical manifestations of the illness the agents produce in man and on their behavior in sentinel animals and in Laboratory animals following isolation.
Group A viruses
Three agents belonging to group A have been isolated in the Belém study area: Venezuelan Equine Encephalomyelitis (VEE), Eastern Equine Encephalomyelitis (EEE) and Mayaro.
VEE virus
This virus has been encountered in man, sentinel and wild animals and mosquitoes ( Table 6 ). The 1 st strain, An 8, was isolated from a blood sample taken from a sentinel monkey in the Oriboca forest on December 27, 1954, seven days after this monkey and ten others had been posted there. A convalescent serum collected one month later showed a rise in neutralizing antibodies for VEE. The following March, strain An 302 was isolated from another sentinel monkey stationed in the same forest, and in August VEE was obtained from the blood of a spiney rat (Proechimys sp.) trapped in the Utinga forest. During early 1955, the virus was also isolated from four pools of mosquitoes collected on human bait in the Oriboca forest. One pool consisted of 12 Haemagogus, another of 17 Aedes serratus, and two contained 125 sabethines each.
Seven weeks after the discovery of the 1 st strain, a case of VEE infection was found in a 24 year old white laborer who had been employed in cutting timber in the Oriboca forest since November 1954. When brought to the Laboratory on February 7, he maintained that his indisposition was due to a minor foot injury, but routine examination Causey Beginning in June, 1956, a search for human febrile cases of viral etiology was undertaken at the site of the japanese colony on the Guamá river. Blood samples from four forest laborers seen during febrile attacks on the 1 st or 2 nd day after onset yielded VEE; one isolation was made in July and one in September, 1956, and two in September, 1957. Comparison of acute-phase and convalescent sera from all four patients showed a rise of more than two logs in neutralizing index for VEE. Four of these five natural infections in man were mild, involving elevation of temperature to 100º or 102ºF for two or three days, headache and dizziness, nausea, photophobia, and vague muscle pain in arms, legs and back but not of sufficient intensity to induce the men to forfeit a day's pay by returning to camp. The one patient whose illness was obviously severe, with convalescence prolonged over several weeks, had suffered a respiratory infection during the few days immediately preceding the VEE attack.
Toward the end of 1955, the sentinel monkeys were transferred from Oriboca to the IAN and Utinga forests, nearer Belém. Here, ten isolations of VEE were made from the monkeys in 1956 and 15 in 1957, as well as one isolation from a sentinel white rat. Convalescent sera from the monkeys that survived showed a rise in titer of VEE neutralizing antibodies. Five monkeys died during convalescence and the virus was isolated from the livers of two of them.
In 1957 a strain of VEE was also obtained from a pool of six mosquitoes caught with rodent bait in the IAN forest. These specimens were identified as Aedes scapularis (one), A. serratus (three), Psorophora ferox (one) and Sabethini (one). The only isolation during 1958 was from a sentinel monkey in the IAN forest early in January. In April 1959, the virus reappeared in an isolation from a sentinel mouse group in the same forest. Causey 
Incubation period and length of viremia in natural VEE infections
Of the 22 sentinel monkeys that acquired VEE infections, 11 were found to have viremia within two weeks after being posted in the forest: one animal on the 4 th day, one on the 5 th , six between six and eight days and three between 11 and 14 days. The remaining 11 monkeys were continuously exposed for periods ranging from 19 to 126 days before acquiring VEE infection. In the one group of VEE-infected sentinel mice, the infants became ill on the 3 rd day after initial exposure and died on the 4 th day; the mother acquired HI antibodies for VEE but showed no signs of illness.
Seven of the 22 monkeys yielded virus on two successive bleedings ( Table 7) . Five of these animals showed virus over a four days period, one for three days and one for five days, giving a minimum average of four days of viremia per monkey. 
EEE virus
EEE virus has been isolated from seven sentinel monkeys, all of which showed neutralizing antibody conversion between pre and postinfection sera and from one unit (two babies) of sentinel mice. The 1 st strain was obtained from an adult male Cebus, one of nine sentinels suspended individually in wire cages in the Oriboca forest at the side of a trail near a permanent stream. The 5 th serum sample from this monkey, taken on February 16, 1955, yielded strain An 221. A 2 nd monkey in the group showed conversion for neutralizing antibodies to EEE between January 25 and February 25, but virus was not isolated. In 1956, five strains were found in sentinel monkeys in the IAN forest: one in January, one each in May and June, and two in July from successive bleedings from the same monkey. Two more strains were obtained from sentinel monkeys in this forest in March and July, 1957. In March 1959, the virus was isolated again in the IAN forest, this time from two infants in a sentinel mouse group.
No human beings or mosquitoes infected with EEE have been encountered in the study area. In the preliminary survey, however, neutralizing antibodies for this virus were demonstrated in the sera of residents of three localities in the Amazon region. At Cametá and Abaetetuba on the Tocantins river, 12 of 41 and one of 31 sera were positive, and in the IAN forest, where most of the strains have been isolated, three out of 47 residents showed EEE antibodies 1 . In later investigations, only one among 231 itinerant laborers in the Oriboca forest had EEE antibodies, and there were no positive sera among 40 residents at the sitio Castanhal in this forest.
Protective antibodies for EEE have been demonstrated in the blood of four out of 30 horses from the area around Capanema on the littoral Northeast of Belém. Sera from four others showed a protection rate in mice of 4/6 and an AST of 7.5 days as compared with 1.8 to 3.7 days for negative sera. Clinical encephalitis in horses is reported in this region nearly every year, usually between January and March, the period of heaviest rainfall. Isolations of EEE in the study area have been made only during the 1 st seven months of any year.
Mayaro virus
In the Belém study area, this virus has been obtained only from man. Six isolations were made during an epidemic of febrile illness in quarry workers and their families at fronteira on the Guamá river in April and May 1955 4 . The virus was not encountered again until May 1958, when it was isolated from the blood of two woodcutters in the Oriboca forest about 160km down river from fronteira. These patients were recent arrivals in the area. As in the earlier cases, there was low grade fever for four or five days, severe headache and muscle and joint pains. Recovery was uneventful.
Group B viruses
Three agents classified in antigenic group B have been isolated in the Belém study area: Yellow fever, Ilhéus and the new agent Bussuquara.
Yellow fever virus The 1 st viruses isolated at the Belém Laboratory from human febrile illness were ten strains of Yellow fever from woodcutters in the Oriboca forest. These and the subsequent isolations from four pools of mosquitoes and 11 other cases in man have been reported 
Ilhéus virus
This virus has been isolated five times, once from a sentinel monkey, twice from man and twice from mosquitoes. The 1 st strain, An 7401, was obtained from a blood sample drawn from the monkey in June, 1957, in the IAN forest. The convalescent serum showed conversion for neutralizing antibodies to the virus. The 1 st isolation from man was made at the japanese colony on the Guamá, where H 7445 was obtained in blood collected June 20, 1957, from a brazilian carpenter's assistant, who spent his leisure hours hunting in the adjacent forest. The patient was seen on the 2 nd day of illness, with a fever of 100°F and complaining of headache and dizziness. His white blood cell count was 3,800 and examination for plasmodium was negative. When next seen on July 9, he reported that his fever had subsided after the 5 th day but that he had been unable to work for the succeeding ten days because of pronounced muscular weakness in arms and legs. The 2 nd human strain, H 10373, was isolated in 1959 from a young woman seen during investigation of febrile illnesses reported from the district of Ourem, 100km East of Belém on the Guamá river. This patient, who lived on the outskirts of the village, made regular visits for laundry and bathing to a nearby stream, which was bordered on the far side by dense forest. The blood specimen that yielded the virus was obtained on the 3 rd day of illness, when the patient's temperature was 100.2°F and pulse rate 94. In addition to the symptoms shown in the 1 st case, she complained of photophobia, nausea, backache and muscle and joint pains. The next day her temperature was 99.4°F, pulse rate 86. Fever, headache and dizziness persisted through the 5 th day, after which she reported an uneventful recovery. In both these cases, convalescent sera showed conversion for Ilhéus neutralizing antibodies.
The remaining two strains were isolated from mosquitoes caught on human bait in the IAN forest. One was obtained in December 1958, from a pool of 100 Aedes mosquitoes identified as follows: A. serratus (96), A. sexlineatus (two), A. argyrothorax (one) and A. fulvus (one). Reisolation was not attempted. The 2 nd strain was isolated from a pool of 67 Psorophora ferox in July 1959. This agent was reisolated from the original mosquito suspension after 19 days in the -75°F freezer.
With all five isolates, the initial incubation period in infant mice is eight to ten days. In subsequent passages the incubation period is much shorter, and the AST for both infants and adults is reduced to around five days (Table 4) Bussuquara virus Bussuquara has been isolated from sentinel and wild animals and mosquitoes but not from man. It was isolated originally as An 4073 and An 4116 in two successive blood samples taken from a sentinel howler monkey (Alouatta beelzebul) in the IAN forest on February 27 and March 2, 1956. Serological studies done in the New York Laboratories showed the virus to be a new group B agent 14 . Bussuquara was not encountered again until May 1959, when eight Intermediate between these extremes are the isolates in serological type Apeu and many of the Marituba agents resembling An 15 (Table 4) . With the quick-killing strains, the inoculated infant mice die in a tonic spasm after only a few hours of obvious illness.
The titer of the 50% mortality for group C viruses is around 10 -7 by both i.c. and i.p. inoculation of brain suspension in infant mice, except for Caraparu strains which frequently show a titer about 1 log lower. Moreover, with strains that kill adults regularly, the titer is the same for both infants and adults (Table 4) Group C virus was isolated from 82, or 56.9%, of the 144 sentinel monkeys that yielded arbor virus (Table 7) . Twenty-eight of these, or 34.1%, showed viremia on two or more successive bleedings, making a total of 126 days of viremia. The minimum average period of viremia was 4.5 days, and the maximum demonstrated period for any one monkey was eight days.
Information on incubation time of group C viruses following natural infection by mosquitoes in the forest can be gained
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Memórias do Instituto Evandro Chagas: Arbovírus by observations on sentinel mice. Thirty-nine, or 12.5%, of the 311 exposed groups of mice acquired group C infections during 24 hours of exposure per group, and viral strains were isolated between the 2 nd and 7 th days after exposure. However, the great majority of isolations (92.3%) were made from sick or dead infants between the 2 nd and 4 th days after exposure.
Oriboca virus
One of the first viruses to be recognized in group C, Oriboca has been isolated each year from man and sentinel monkey and mouse. The prototype strain, An 17, was isolated from the 2 nd bleeding of a sentinel monkey on December 30, 1954, three days after VEE was obtained from this same monkey and ten days after the animal was posted in the Oriboca forest. Comparison of pre and postinfection sera by mouse protection test showed a rise in titer of antibodies to Oriboca as well as to VEE.
In February and September 1955, the virus was isolated from two laborers in the Oriboca forest. The 1 st strain, H 191, was obtained from a 40 year old man who had been employed at the rubber plantation for about a month and was engaged in digging out stones in the deep forest for the top surfacing of the road then under construction. He was encountered prostrate in his hammock on the 2 nd day of an illness characterized by headache, constant fever and muscular weakness. His temperature was 101.5°F. Examination of blood smear for malaria was negative. His fever persisted for four days. A convalescent serum was collected after 15 days, at which time he was doing light work but had not regained normal strength. When traced to his native village for a 3 rd sample five months later, he appeared to be in excellent health and had suffered no subsequent illness. The convalescent serum showed an increase in neutralizing titer for Oriboca virus.
The 2 nd forest worker from whom this virus was isolated was a 25 year old man employed as a tractor driver in the transportation of sand, stone and timber through the forest. He had been working for the rubber company for about five months. When seen on the 2 nd day of illness, he was at the rest house suffering with a headache, fever of 104.0°F, vertigo and nausea. His eyes showed considerable conjunctival injection and he complained of photophobia. On the 3 rd day of illness, his fever subsided to 99.0°F, his pulse was 89 and white blood cell count 5,600. Malaria examination was negative. Although his services were urgently needed on the tractor, he was unable to work for five days. A convalescent serum sample taken 20 days later showed a 100 fold rise in neutralizing titer for Oriboca.
Neutralizing antibodies for this virus have been demonstrated in the sera of 22, or 14.6%, of 150 persons examined. Of 47 sera from workers in the Oriboca forest, 12 or 25.5%, were positive. At a sawmill 60km distant, near the village of Castanhal, two of 17 children had protective antibodies. At the Guamá quarry, 150km East of Belém, four of 34 sera were positive, and on the river Capim, 160km South of Belém, four out of 52.
Presumptive evidence that the vector of Oriboca is a forest mosquito is provided by the isolation of strain Ar 507 from a pool of 51 sabethine mosquitoes caught in the Oriboca forest in July, 1955, and of strain Ar 9259 from a pool containing 20 Mansonia and one Psorophora in July 1958.
Marituba virus
Marituba virus has been obtained from both man and sentinel monkeys in the study area. This agent was originally isolated as An 15 on December 27, 1954, from the 1 st bleeding of a sentinel monkey placed a week earlier in the Oriboca forest on the bank of the stream Marituba. It was on this same day that the 1 st strain of VEE was obtained. A convalescent serum collected after six weeks showed a greater than 100 fold increase in neutralizing titer for An 15. Although isolated three days earlier than An 17 (Oriboca), this virus took longer to be established because of its slower action in weanling mice.
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In February, 1955, Marituba strain H 176 was isolated from a 15 year old boy employed in the Oriboca forest as a mosquito catcher. He had been working for several weeks when he returned to the Laboratory from a day in the woods with a severe headache and backache and a temperature of 102.2°F. His face was flushed and conjunctivae injected; weakness of the lower extremities and dizziness were pronounced. Blood film was negative for plasmodium and blood culture proved sterile for bacteria. White cell counts on the 1 st , 2 nd and 4 th days of illness were 6,200, 8,200 and 9,400, respectively. Fever, headache and muscle pains persisted for three days, during which time he was confined to his hammock. He remained pale and tired easily over a period of nearly three weeks. Neutralization tests with acute-phase and convalescent sera showed a rise in neutralizing titer for Marituba during convalescence.
Apeu virus
Apeu virus, the 3 rd antigenic entity to be recognized in group C, has been encountered in man and sentinel animals. It was first isolated in June 1955, from a sentinel monkey exposed for six weeks in the Apeu forest, about 40km from the Oriboca study area. The following September it was isolated again from another monkey in the same forest, and in October from a sentinel monkey in the Oriboca forest. It was this 3 rd strain, An 848, that was first studied and designated as the type for Apeu virus.
Between May and August 1958, the virus was isolated from three human febrile cases in the Oriboca forest. Two of the patients were seen on the 2 nd day of illness with temperatures of 100°F and white blood counts of 5,200 and 4,250, respectively. The 3 th patient was bled on the 1 st day of illness, when his temperature was 98.8°F and white blood cell count, 7,000. Five days later, this patient affirmed that he had suffered headache, lumbago and joint pains for only one day. He had been working in the forest for two weeks. The 1 st patient had been in residence less than a week and the 2 nd for nearly two months. patient was a 24 year old itinerant laborer from the agricultural region near Capanema on the Bragança railroad. He had come to work in the pepper fields at Oriboca in January, but early in May was transferred to the job of woodcutting in the forest. On May 23 he returned from work with headache and fever. When he was seen on the following day, his temperature was 98.8°F and pulse 86, but he complained of headache, dizziness, muscle and joint pains and a sense of chilliness. Although he felt too ill to report for work, symptoms were not severe enough to keep him in his hammock. Blood was obtained for mouse inoculation and antibody study. Thick films, made both at this time and two days later, were negative for plasmodium. White blood cell counts on the 2 nd , 4 th and 6 th days of illness were 6,600, 4,100 and 7,150, respectively. The patient reported recovery on the 6 th day. Convalescent serum showed a rise of 10,000 LD 50 in neutralizing capacity for the virus.
The 2 nd patient was a 16 year old immigrant from the State of Ceará who had been working in the forest for less than two weeks. He was seen on the 2 nd day of illness, confined to his hammock with a temperature of 102.6°F, pulse 96, and the usual symptoms of headache, dizziness, photophobia, muscle and joint pain and nausea. Examination for plasmodium was negative. White blood cell count was 4,800. The patient reported recovery on the 5 th day.
Caraparu virus
Caraparu virus has been the most frequently encountered group C agent in the Belém study area. Strain An 3994, isolated from a sentinel monkey in the Utinga forest in February 1956, is considered the type strain because it has been used extensively for serological studies. The name of the virus, however, is derived from the locale of the first isolate from man to be identified with An 3994 by neutralization test. This strain, H 5546, was obtained in September 1956, at the japanese colony at the junction of the Caraparu river with the Guamá. The patient was a young brazilian storekeeper who lived on the river bank, within a few meters of the uncut forest. He was discovered by the colony doctor on the 1 st day of illness, September 22. Blood samples were taken on September 24 and 25, when the temperature of the patient was recorded as 100°F and 101.3°F, respectively. On September 25, white blood count was 4,400. Examinations for malaria and bacteria were negative. The patient complained of headache, vertigo, sore muscles and pain in the lumbar region. Conjunctival congestion and pallor of the skin were noted. His fever subsided on the 5 th day, but muscle pain and weakness, especially of the lower extremities, persisted for several weeks. He was seen by the colony doctor at frequent intervals and was released as ready for work only after a month's convalescence. From the serum sample collected on September 24, virus H 5546 was isolated in baby mice on the 4 th day following inoculation. A convalescent serum obtained on October 16 showed a rise of more than 10,000 LD 50 in neutralizing capacity for the virus.
In September and November 1958, two more isolates from man were obtained from itinerant laborers in the Oriboca forest. Both men were lifelong residents of coastal villages (Vigia and Curuça) and both had been working in the forest for seven or eight days before the onset of illness. The histories of the two cases were similar. Both patients were first seen on the 2 nd day of illness, confined to their hammocks with temperature of 102.2°F, pulse rate 87 and 88, white blood counts 5,650 and 6,000, and negative malaria films. They complained of severe headache, photophobia and back and muscle pain. Duration of illness was five and three days, respectively.
In April, 1959, a 4 th case of Caraparu infection in man was encountered, again in the Oriboca forest. This patient was a 23 year old laborer from Ceará who had worked on the Belém-Brasilia highway from October, 1958, to March 1959, and had then come to Oriboca, where he was employed in the pepper fields and lived in a shelter at the edge of the forest. Virus H 10820 was isolated from the blood sample taken on the 2 nd day of fever, April 17. At this time the patient was confined to his hammock with a temperature of 101.2°F. He complained of headache, dizziness, joint and muscle pains and backache. Physical examination was within normal limits. The spleen, liver and lymph nodes were not palpable. There was no rash and no neurological abnormality. White blood cell count was 6,450 and malaria examination was negative. When next seen on April 20, the patient reported that fever and other symptoms had persisted during three days. The virus was identified as a group C agent by CF test with saline suspension of brain and liver, and group sera produced in mice, and as a strain of Caraparu by neutralization test with monkey antisera for each of five type strains in group C. A convalescent serum obtained in May neutralized more than 10,000 LD 50 of isolated virus.
Numerous isolations of Caraparu virus have been made from sentinel monkeys in the Oriboca, Utinga and IAN forests and, since 1957, from sentinel mice in the IAN forest. One isolation was made in September 1957, from a pool of eight mosquitoes identified as Aedes scapularis (two), A. serratus (two) and Sabethini (four). These mosquitoes were trapped with sentinel mice which also yielded the virus. bled for antibody survey, and studied for virus isolation if showing some elevation of temperature. After virus was demonstrated in his blood, he was sought out and questioned again. It was then learned that he had been confined to his hammock for five days with fever, headache, general body pains and weakness, but had recovered without seeking medication. Apparently viremia was present and virus had been isolated before symptoms developed in the patient. A convalescent serum obtained 23 days after onset showed a rise in neutralizing index to the virus.
Catú virus has been isolated from three other human cases in the Oriboca forest, as well as from sentinel monkeys in the Utinga forest and from sentinel monkeys and mice in the IAN forest.
Bunyamwera group viruses
Thirteen isolations from mosquitoes in the Belém study area have been classified as members of the Bunyamwera group 11 . Eleven of these belong in the Wyeomyia complex and one each has been shown to be identical with the viruses Cache valley 16 and Kairi 17 , also known only from mosquitoes.
Cache valley virus
Strain Ar 7272 was isolated in June, 1957, from a mixed pool of 22 mosquitoes collected in the Utinga forest and identified as follows: Aedes scapularis (two), A. serratus (five), A. sexlineatus (two), Mansonia (one) and Psorophora ferox (12) . This agent is pathogenic only for infant mice, killing with AST of three and four days by i.c. and i.p. injection (Table 4 ). The titer of the 50% mortality is 10 -7 and 10 -6.6
by i.c. and i.p. injection, respectively.
Kairi virus
Strain Ar 8226 was isolated in November 1957, from a pool of 62 Aedes scapularis mosquitoes collected on human bait in the IAN forest. Like Ar 7272, this virus is pathogenic only for infant mice, killing with AST of 2.5 and 3.8 days by i.c. and i.p. injection (Table 4) . The titer of the 50% mortality is 10 -6.6 and 10 -6.8 when titrated in four day old mice by i.c. and i.p. injection.
Wyeomyia complex
In March and September 1955, four pools of Sabethine mosquitoes (one of which included also specimens of Psorophora and Mansonia) yielded four viral agents that were shown in the New York Laboratories to be distinct from other Belém isolates, to possess a common CF antigen, and to constitute two serological types by neutralization test. Their common CF antigen is indistinguishable from the CF antigen of Wyeomyia virus.
Following i.c. and i.p. injection with either serological type, infant mice die with AST of five days (Table 4 ). Adult mice succumb to i.c. injection, with AST of 6.5 days. The titer of the 50% mortality is 10 -6.4 for infants and 10 -5.4 for adults.
During the following three years, six additional strains of virus belonging to the Wyeomyia complex were isolated from pools of Sabethine mosquitoes; two of these pools contained only Trichoprosopon digitatum and two included this species. The 11 th strain was isolated in August, 1958, from a pool of Aedes mosquitoes identified as A. sexlineatus (68), A. septemstriatus (two) and A. serratus (two) 6 
California complex viruses
The California complex 12 consists at present of three viruses shown to be related, though not identical, by both CF and neutralization tests. These are California encephalitis virus and A. trivittatus virus 18 , isolated from mosquitoes in California and South Dakota, respectively, and Tr 9375 virus 19 isolated from Aedes scapularis in Trinidad. While these agents were originally thought to be unrelated to previously described serological groups, recent studies suggest that they may have some immunological relationship to the Bunyamwera group 20 . The only member of the California complex so far found in the Belém study area is Tr 9375 virus.
